
Memorandum 

To: Mr. Tim Reisch 

From: Ms. Susan Spielberger 

Date: April 12, 2000 

Subject: Proposed Methods for Preparation of the Human Health Risk 
Assessment for St. Juliens Creek Annex for Landfill B (Site 2), 
Landfill C (Site 3), Landfill D (Site 4), and the Burning Grounds 
(Site 5) 

This Technical Approach Memorandum has been submitted for your review and 
presents the methods for preparation of the Human Health Risk Assessment for 
Landfill B (Site 2), Landfill C (Site 3), Landfill D (Site 4), and the Burning Grounds 
(Site 5) at the St. Juliens Creek Annex in Chesapeake, Virginia. Separate risk 
assessments are being completed for each site and include soil, groundwater, 
sediment, and surface water (except for Site 3). 

If you have any questions regarding this submittal please call myself or Ms. Mary Jo 
Apakian at (610) 293-0450 or Mr. Dave Schroeder at (703) 968-0900. 

Sincerely, 

&r Susan Spielberger 
CDM Federal Programs Corporation 

cc: J. Tomik (CH2M HILL) Letter only 
MJ. Apakian (CDM Federal Programs Corp) 
D. Schroeder (CDM Federal Programs Corp) 
L. France (CDM Federal Programs Corp) 
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Section 1 

Site Descriptions 

Site 2 (Landfill B) is an inactive unlined landfill (approximately one acre) located at the 
corner of St. Juliens Drive and Craddock Street in the southwestern section of the facility. 
Burning and incineration of refuse was conducted at the landfill. Refuse disposed at Site 2 
included garbage, acids, waste ordnance, and blast grit from ship repair operations. 
Presently, the landfill is grass covered with heavy brush in the southwestern part of the site. 
The eastern part of the site is water covered and drains into St. Juliens Creek to the south. 
The site is bounded to the north by a drainage ditch and to the east by Building 130 and the 
building’s adjacent area. The drainage ditch appears to empty into the eastern (water 
covered) area of the landfill. 

Site 3 (Landfill C) is adjacent to the northeastern corner of the St. Julien’s Creek Annex 
property boundary and covers approximately 10 acres. The area was originally a mudflat 
where refuse was dumped and allowed to burn; the ash was then used to fill in the area. 
Refuse disposed of at Site 3 included solvents, acids, bases, and mixed municipal waste. 
Two pits reportedly used for disposal of oils and oily sludges as well as for periodic 
burning, were also located at Site 3. At the present time, the landfill is grass covered with 
no visible signs of debris or refuse. A communication and/or radar facility is located in the 
northeastern area of the landfill. The downgradient direction of the site appears to be 
toward Site 4 and Blow’s Creek. 

Site 4 (Landfill D) covers an estimated 5 acres approximately 300 feet south of Site 3. While 
in operation, the site was an unlined trench and fill landfill. Refuse disposed of at Site 4 
included drums of unknown wastes and polychlorinated biphenyls (PCBs). The site is 
characterized by raised surface features and areas which lack vegetation. A brush line 
borders the northern edge of the landfill with brush also extending beyond the western and 
southern edges. Metal and concrete debris piles are dispersed throughout the site. 

Site 5 (Burning Grounds) is located off of Craddock Street in the northern part of the facility. 
Wastes disposed at the burning grounds included ordnance materials such as black 
powder, smokeless powder, explosive D, Composition A-3, tetryl, TNT, and fuses. Non- 
ordnance materials included carbon tetrachloride, trichloroethylene (TCE), paint sludges, 
pesticides, and various types of refuse. In 1977, the surface area was burned with straw, 
diced, and burned again, in an effort to decontaminate the soil. 
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Section 2 

Data Collection and Selection 

The nature of the site-related contamination has been evaluated during multiple 
investigations. 

Soil, groundwater, surface water, and sediment samples collected during the Phase I 
Remedial Investigation (RI) in 1996 and Phase II follow-up sampling conducted in 1999 will 
be evaluated in the risk assessment. Based on investigation results, both organic and 
inorganic constituents will be evaluated in the human health risk assessment (HHRA). 

Soil, groundwater, sediment, and surface water samples were collected during the Phase I 
and Phase II investigation. Only validated data will be evaluated in the risk assessment. 
Data from Phase I and II will be combined for the risk assessment. 

2.1 Monitoring Well Installation and Sampling 
Shallow and deep monitoring wells have been installed at all sites. Shallow monitoring 
wells were designed to sample the uppermost saturated zone encountered, while the deep 
monitoring wells were designed to sample groundwater in the Yorktown Aquifer. Where 
they are installed, deep monitoring wells were paired with shallow wells in order to 
provide an indication of the vertical profile of groundwater quality and indication of the 
vertical groundwater flow direction. At each site, one deep and one shallow monitoring 
well was installed at upgradient locations. 

All monitoring wells are constructed of nominal 2-inch diameter PVC well riser and lo-slot, 
lo-ft long screen. Details of well construction are provided in the RI Work Plan (CDM 
Federal, 1997). 

All monitoring wells were developed by surging with a surge block assembly and pumping 
the wells with a submersible pump. Wells were developed until water quality parameters 
(pH, conductivity, temperature, and turbidity) had stabilized. 

All wells installed during Phase I of the RI were sampled twice (once in July 1997 and again 
in November 1997). In addition, all existing monitoring wells from the Phase I field 
activities and all wells installed during Phase II field activities were sampled in June 1999. 
The wells were sampled using a decontaminated submersible pump and clean tubing. 
Generally, samples were analyzed for TCL organic constituents, TAL metals (filtered and 
unfiltered), and total phosphorous. During Phase I, two samples were selected, using field- 
screening techniques for TNT, and sent to an offsite laboratory for nitramine analysis. 
During Phase II, low concentration VOC analysis was conducted on groundwater 

Number and locations of wells installed during Phases I and II for each site are provided 
below. 
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Site:, $ pHase,Ei,r’:jji :_: it :( ‘, ::I_, p&gg@,u I:~ 

Site 2 Three shallow Two shallow 
Two deep One deep 

Site 3 Four shallow Two shallow 
Two deep No deep 

Site 4 Four shallow No shallow 
Two deep No deep 

Site 5 Three shallow Two shallow 
1 Two deep 1 One deev 

2.2 Surface Soil Sampling 
Surface soil samples were collected at all sites using a stainless steel spoon and bowl 
following protocols described in the RI workplan (CDM Federal, 1997). The objective of the 
surface soil sampling was to obtain analytical data for use in the risk assessment. Samples 
were analyzed for TCL organics constituents, TAL metals, and total phosphorous. During 
Phase I and II, one sample was selected, using field-screening techniques for TNT, and sent 
to an offsite laboratory for nitramine analysis. During Phase II, surface soils were analyzed 
for explosives and phosphorous at Sites 2 and 5 since these sites had a history of potential 
explosive material disposal. 

Numbers of samples are provided below: 

2.3 Subsurface Soil Sampling 
During the Phase I and Phase II RI, direct push technology (DPT) was used to collect 
subsurface soil samples. This method involves the use of a truck-mounted rig, however, 
some of the proposed sampling locations for Phase II included areas of heavy brush and 
areas that were potentially wet, or where near surface soils were saturated. In order to 
avoid the unnecessary destruction of potential wetlands, or time-consuming brush 
clearance operations during Phase II, a stainless steel hand auger was used to collect 
subsurface soils in these areas. The truck mounted DPT rig was used at all other locations. 
Upgradient locations were selected at each of the sites. In general, samples were analyzed 
for TCL organics and TAL metals. During Phase II, subsurface soil samples were analyzed 
for explosives and phosphorous at Sites 2 and 5 since these sites had a history of potential 
explosive material disposal. 
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DATACOLLECTIONANDSELECTION 

The number of samples by site are provided below: 

Site 2 4 6 
Site 3 I 7 I 13 
Site 4 3 5 
Site 5 16 6 

2.4 Surface ,Water and Sediment Sampling 
During Phase I, sediment samples were collected with stainless steel bowls and spoons. 
During Phase II, where there was greater than six inches of standing water, samples were 
collected with a stainless steel petite (mini) ponar dredge or equivalent. Surface water 
samples were collected directly into the sample jar. In general, samples were analyzed for 
TCL organics and TAL metals. During Phase II, surface water and sediment samples were 
analyzed for explosives and phosphorous at Sites 2 and 5 since these sites had a history of 
potential explosive material disposal. 

The number of samples by site are provided below: 

Site 3 4 Sediment 3 Sediment 
0 Surface water 0 Surface water 

Site 4 4 Sediment 5 Sediment 
1 Surface water 7 Surface water 

Site 5 3 Sediment 4 Sediment 
0 Surface water 7 Surface water 
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Section 3 

Data Handling 

Only data which have been fully validated will be used in the risk assessment. Upgradient 
samples were collected from sediment, surface soil, subsurface soil, shallow groundwater 
and deep groundwater at each site. As upgradient contaminant levels do not represent site- 
related conditions, upgradient samples will not be considered in the risk assessment. The 
following bullets discuss how data that have been qualified will be evaluated, and 
additional data handling issues. 

l Estimated values flagged with a J qualifier will be treated as unqualified detected 
concentrations. 

l Data qualified with an R (rejected) will not be included in the risk assessment. 

l Data qualified with a B (blank contamination) will be used in the risk assessment as if it 
is non-detected and one-half the B-flagged value will be used. 

l For duplicate samples, the higher of the two concentrations will be used. The duplicates 
will be counted as one sample. 

l One-half the sample quantitation limit will be used for cases where no detectable 
contaminant quantities were found in that sample but the contaminant was detected in 
that medium at the site. 
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Section 4 

Selection of Contaminants of Potential Concern 

A tiered approach will be used for selection of contaminants of potential concern. The first 
tier follows the methodology presented in EPA Region Ill’s Selection @Exposure Routes and 
Contaminants @Concern by Risk-Based Screening, January 1993. Maximum detected 
concentrations of site contaminants are compared to risk-based screening concentrations 
(RBCs) and are discussed in detail below. 

Constituents that are essential human nutrients (magnesium, calcium, potassium, and 
sodium) will not be considered further in the quantitative risk assessment as they are 
present at low concentrations and are only toxic at very high doses. 

Groundwater 
For Tier I screening, groundwater data will be compared to the current EPA Region III Risk- 
Based Concentrations (RBCs) for tap water. The tap water RBCs will be used to select the 
COWS for all scenarios. RBCs that are based on noncarcinogenic effects will be divided by 
10 to account for exposure to multiple constituents. RBCs based on carcinogenic effects will 
be used as presented in the most current RBC table. Constituents whose maximum detected 
concentration is below the RBC will not be retained as COPCs. 

No Tier II screening for groundwater will be conducted. The chemicals which remain after 
the Tier I screening will then be evaluated in the baseline risk assessment. 

Surface Soil 
For Tier I screening, surface soil data will be compared to current EPA Region III RBCs for 
residential soil. The residential soil RBCs will be used to select the COPCs for all scenarios. 
Constituents whose maximum detected concentration is below the RBC will not be retained 
as COPCs. The COPCs selected based on the RBC screening will be quantitatively 
evaluated in the risk assessment for the residential scenario. 

A Tier II screening for the trespasser, construction worker, and other worker scenarios will 
compare maximum detected soil concentrations to current EPA Region III RBCs for 
industrial soil. Constituents whose maximum detected concentration is below the RBC will 
not be retained as COPCs. 

RBCs that are based on noncarcinogenic effects will be divided by 10 to account for 
exposure to multiple constituents. RBCs based on carcinogenic effects will be used as 
presented in the most current RBC table. 

Sediment 
For Tier I screening, sediment data will be compared to current EPA Region III RBCs for 
residential soil multiplied by a factor of 10. The rationale is that sediment exposure occurs 
much less frequently than exposure to soil. The residential soil (multiplied by 10) RBCs will 
be used to select the COPCs for all scenarios. Constituents whose maximum detected 
concentration is below the RBC will not be retained as COPCs. The COPCs selected based 

4-I 



SELECTIONOFCONTAMINANTSOFPOTENTIALCONCERN 

on the RBC screening will be quantitatively evaluated in the risk assessment for the 
residential scenario. 

A Tier II screening for sediment for the trespasser scenario will compare maximum detected 
sediment concentrations to current EPA Region III RBCs for industrial soil multiplied by a 
factor of 10. The rationale is that sediment exposure occurs much less frequently than 
exposure to soil. Constituents whose maximum detected concentration is below the RBC 
will not be retained as COPCs. 

RBCs that are based on noncarcinogenic effects will be divided by 10 to account for 
exposure to multiple constituents. RBCs based on carcinogenic effects will be used as 
presented in the most current RBC table. 

Surface Water 
For Tier I screening, surface water will be compared to current EPA Region III RBCs for tap 
water multiplied by a factor of 10. The rationale is that surface water exposure occurs much 
less frequently than exposure to tap water. The tap water (multiplied by 10) RBCs will be 
used to select the COPCs for all scenarios. RBCs that are based on noncarcinogenic effects 
will be divided by 10 to account for exposure to multiple constituents. RBCs based on 
carcinogenic effects will be used as presented in the most current RBC table. Constituents 
whose maximum detected concentration is below the RBC will not be retained as COPCs. 

No Tier II screening for surface water will be conducted. The chemicals which remain after 
the Tier I screening will then be evaluated in the baseline risk assessment. 
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Section 5 

Exposure Assessment 

Currently, Sites 2,3,4, and 5 are unused areas on the St. Juliens property. The future use of 
these areas will likely be industrial although a future residential scenario is conservatively 
proposed in the risk assessment. 

Table 1 in Attachment A details the exposure pathways that will be evaluated in the risk 
assessment for each site. Table 1 is identical for each site with the exception of surface 
water. There is not a surface water pathway at Site 3; Sites 2,4, and 5 have a surface water 
pathway. 

For all sites, the deep groundwater will be evaluated under the current/future residential 
scenario because the local municipality uses the deep aquifer ‘as a source of drinking water 
and will likely continue to be used in the future. The current/future exposure to deep 
groundwater will be evaluated for residents (adults and children) through dermal, 
ingestion and inhalation (adult only). Shallow groundwater at the site is not currently used, 
however, the shallow groundwater will be evaluated for dermal contact during excavation 
activities. 

For all sites, surface soil is accessible to trespassers (adults and adolescents) under the 
current/ future scenarios through the ingestion and dermal pathways and through 
inhalation of airborne vapors and particulates emanating from the surface soil. It is highly 
unlikely that the site will be used for residential puposes, however, a residential soil 
scenario will be conservatively included in the risk assessment. The potential future 
exposure scenario conservatively assumes that the subsurface soil will be excavated and 
become surface soil. The potential future exposure will be evaluated for the resident (adult 
and child), construction worker, and other worker for the ingestion and dermal pathways. 
The construction worker will also be evaluated for inhalation of airborne vapors and 
particulates emanating from the soil. 

Surface water associated with Sites 2,4, and 5 are not used for swimming due to the depth 
of water. However, a wading scenario is considered in the risk assessment. Surface water 
and sediment will be evaluated under the Current/ Future scenario for trespassers, as the 
sites are potentially accessible to adults and adolescents. This includes access to the ponded 
area at Site 2, the drainage ditch at Site 4, and access to the tributary to Blows Creek which 
is adjacent to Site 5. The exposure will be evaluated through the dermal and ingestion 
pathways. Because there is the potential that the sites will become residential in the future, 
the surface water and sediment exposure pathway will be evaluated for residents using 
recreational exposure assumptions (residents are assumed to wade in the surface water). 

Tables 4.1 to 4.21 in Attachment A detail the exposure parameters that will be used for 
quantitative evaluation of each of the exposure pathways listed in Table 1 in Attachment A. 

For the exposure point concentration for Reasonable Maximum Exposure (RME), the 95% 
upper confidence limit of the mean (95UCL) will be calculated for media in which five or 
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EXPOSUREASSESSMENT 

more samples were collected. The W-test will be used to determine if the data fit a 
lognormal or normal distribution. If the results of the W-test are inconclusive, the larger 
95UCL from the lognormal or normal distribution will be selected. The lower of the 
selected 95UCL or the maximum detected concentration will be used as the exposure point 
concentration. For data sets with fewer than five samples, the maximum detected 
concentration will be used as the exposure point concentration. 

Tables 4.1 through 4.21 in Attachment A also detail the exposure parameters that will be 
used for Central Tendency (CT). CT calculations will be performed only for exposure 
pathways which exceed the acceptable risk range (lE-05 cancer risk or hazard index greater 
than 1). For CT calculations, CT exposure parameters will be used along with a calculated 
mean exposure point concentration. 

Maximum soil concentrations of lead will be screened against the residential soil screening 
value of 400 ppm. Maximum water concentrations of lead will be screened against the 
action level of 15 ug/l. If the maximum concentrations exceed these screening values, then 
for the residential scenario, the child lead model will be used to predict potential for 
elevated blood lead levels. 
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Section 6 

Toxicity Assessment 

Toxicity values for use in the risk assessment will be obtained from the Integrated Risk 
Information System (IRIS) and Health Effects Summary Tables (HEAST) databases. If 
information is not available from these two sources, toxicity values from the EPA Region III 
Risk Based Concentration Table will be used. If information is not available from the 
preceding sources, EPA Region III risk assessors will be consulted. 

Oral toxicity values will be adjusted from administered to absorbed doses for evaluating 
dermal exposure. Oral absorption factors obtained form EPA Region III (USEPA Region III, 
Oral Absorption Values for Oral-to-Dermal Extrapolation Per RAGS Appendix A, dated April 8, 
1999) will be used to adjust the oral toxicity factors to dermal toxicity factors. 
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Section 7 

Risk Assessment Deliverables 

The risk assessment will be conducted following EPA’s Risk Assessment Guidance for 
Superfund: Volume 1 - Human Health Evaluation Manual (Part D, Standardized Planning, 
Reporting, and Review of Superfund Risk Assessments), January 1998. Therefore, ten different 
types of standard tables will be prepared for the risk assessment. Tables 1 and 4 are 
submitted with this memorandum. If requested, additional interim deliverables will be 
submitted for review prior to submittal of the RI report. 
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TABLE 1 

SELECTlOb, OF EXPOSURE PATHWAYS 

St J”,ian’* creek. LandflU s <sits 2, 

SCt”SiO Media-n Exposue Expasurc Receptor Receptor Eqasure orL3te, Type Of Ratlonala for Selection or Exc,“ron 

li”&Wl~ Medwm Point Popdatlon Age R0l.b MeSite Analy*ls of Exposure Pathway 

Krent I FuiuE surface Sail surface Soil At Site 2 Trespasser Add Demlat or&t* ouant Trespassers may have e-cd sLon surfaces come into contact with scit 

Ingestion orrste allard Trespassers may imndantaly ingest sol 

Adolescent Dem?al Ohsde O”d TreSpaSSWS may have cWO*ed *km SUlfaCts Come mto contact Mth soil 

lngestm On-Site Q”a”t Trespassers may inc!dc*atly ingest sod 

Air 
Emissfons from Suface 

Soil at Site 2 
Trespasser Ad”k lnhalatmn O*Site chant Trespassers may inhale vohtileslpalticulater 

Ad&SC.Sllt tnhstation OkSite ouant Trespassers may inhale votatileslparticulates 

Groundwater Deep Grcwn*,ef Tap water Reside”, ’ Ad”k 2 DMlll4 m-site ouant Local mwuapakty cwrentty has some uses fw gwmdwaler fro,,, deep a@‘~ 

Ingestlo” 0fWtc mant Local mur!ic!palty curentty has some uses for goundwatarhwn deep a@fw 

Child ’ omnat onste OW”, LOcal muuclpalty cwentty has some “SC5 ‘0, grwndwdter from deep aqJi,ar 

lngestleil 0*-S&S auant Local mvltcipaldy curmntty has some uses for groundwater from deep a++fw 

AN 
Deep Groundwater - Water 

vapws at showemsa* 
RtSldMt AdUll Inhalation OfbSilS auant Local mlnicipaldy cunentty has some uses for groundwar from deep a&far 

surface water 3 surfam water 3 
Dramage Features and 

PGmkd AIea 
Trespasser A&k Demlal on-sits ouant Trespassers may have exposed sldn swk.ces home into ~Mtact mth nrfacs wt< 

Adotascsnt Demat 0&i,* ouant Trespassers may have ewosed s1dn swhces come ido cwlac( wth s&ace mt< 

Sedfment J sedimsti 3 
q nmaga Features and 

Pondsd &esa 
Trespasser A&k D-t On-PtS O”Xd Trespassers may have exposed skm surfacer come into conact wth se&nerd 

Ingestim 0IFSit* ouant Trespassers may inndmtatty ingest sedm~rm 

AdOkSC~nt Demat orrste ouant Trespassers may have t~posed 510” w-faces coma into contad mth stirnerd 

lngastim On-Site ouant Trespassers may ~nc~detiaUy ingest sedneti 

Fbk* SOlI’ Soil’ At Sla 2 Resident ’ Adul ’ Deml orrstc *“ant Residents may have exposed sldn surhces come into eontad with sat 

Ingestion OrbSits O”Wd RcsideMr may incidentaMy ingest soil 

Chdd 2 Dsmlal on-sits Qua* Resider& may have ex$aed skn swhces come Into contad with MI 

lngsstion OC-St-2 mat-A Residents may mciderdatty ingest soil 

Constnxtion 
worker 

ALWN Dumat ofrs,te PUxlt Wodws may have ex+vwsd sldn sultacas come mto contact wth so11 

Ingestion on-site PUSnt Wortws may incidentally ingest sod 

Other Worker Adult Demd Owiite O”M Wohnr may have ezqxad skin swfaces come mto cwdad with so11 

tngwtifim on-site ouan( Wwkers may inctdentdty ingc* *ml 

Air 
Endswcns fm-0 Soit at Site Construction 

2 worker 
Ati ,nha,atton OwSita O”Wd Wwkers may inhale vcMds~partic.utates 

swface water 3 sufacs water 3 
Drabage Featwer and 

Ponded Area 
Residerd ’ A&# ’ Demlat OrcSite ouan( Residents may have evorsd sbn swfaces come #MO cwlati wth ruhca wtw 

Child ’ Dermal on-sit* awrd RssideMs may have amosed 6x1 surfaces come into contact wth w-face water 

sedimant 3 seti- ’ 
Drainage Features and Residents may have -ad &on surfaces ccme into cm-k& wth se.5~ 



“ckides both : ace soil and subsurface soil. 

’ Total resident cancer risk is the SM of both the adull and child resldsdat risks; Totat cancer nsk MY be presented in the risk assessment. 

3 seamen eYp2s”re *cenarios are for rnders. 

TABLE 1 

SELECTION OF EXPOSURE PAIVWAYS 

St. Men’s Creek - LaMill C (Site 3) 

Medium 

surface sod 

Expos”re 

M4ilUIl 

Sufacc Soil 

EXpSWt Receptor 

Point Population 

At S&e 3 Trespasser 

Receptor 

Age 

Adul 

EY$ms”re 

Route 

Dennat 

O*Sitd 

Off-Site 

On-Sits 

Groundwater 

Ingestion On-Site Qua* Trespassers may ~ncldentally ingest soot 

Adolescent Demlal On-Site O”d Trespassers may have svpored sldn surfaces come ,,do contact wth soil 

Ingestiw, On-Site Cl”& Trespassers may rncidsntally inged sod 

Air 
Emissions from S&ace 

Soil at sit. 3 
Trespasser Adult Mhalation OrcSlt.3 O”Wd Trespassers may mhals volableslpartlculates 

Addescerd ,*a,at,c4l owsite O”M Trespassers may whale “otatileslpaticulates 

Deep Gmwdwatcr Tap Water Resident ’ Adult ’ DeKllat O~-Slte O”M Local muruclpahty currently has sane uses for gro-twtim deep aqvlfer 

Ingestion Of-Site Q”M Local mu~c~pahty currently has some uses for groundwa, horn deep aqwfe, 

Chdd’ Dermat Off-Sit* avant Local mumclpaldy currently has some uses for grwndwate, from deep awfer 

lngestlm Off-Site Quad Local mumclpaidy currently has some uses fw groun~tw from deep awfer 
1 I 

I Air 
Deep Oroundwata- Wate, 

Vapors at Shawcrhsad 
1 Resident 1 Adut 1 Inhalation 1 Off-Sits 1 Quat 1 Local wmcipaldy currently has some uses for grounbvatsr from deep aqrsfer 

I 

Sediment ’ 

Soil’ 

S&men( 3 

Soil’ 

sedimart at Sits 3 

At Stc 3 

t 
Trespasser Adult Dermat O*Sds c&ant Trespassers may have cqosed skn swfaces come into cwdact wth se&msnt 

hgestion On-Site marA Trespassers may incfdentafiy ingest sedm~ent 

Adolsscent Deilllat On-Site ouant Trespassers may have exposed skn surfaces come into contact wth s&ment 

lngasticn Or&it* ouant Trespasser9 may incidentaNy ingest sedmmt 

Resident ’ Adutt = Dermat On-Site sum Residents may have evosed sldn surfaces come m40 cc&ad mth tit 

Ingestion ord3ta OuapL Residents may mcidentaly ingest sot1 

Chdd 2 Darmat on-site oumt Residents may have exposed skin surfaces corns MO cc&ad wth tit 

Ingestion OnSits ouant Residents may mndcntaYy ingest sod 

ConstrudicJn 
WWhW 

Adult Denal Orhslte ouan( Workers may have exposed sbdn surfaces ccme irXo coPLact with sott 

Ingestion Or&it* 0ual-d Wodws may imidentally ing& soil 

Mhe, Wmker Adult Dermat Or&it* mard Workers may have twosed stan surfacer ccme into contact with sat 

Air 

SadmM 3 

ingestion OwSite ouara Workers may incidentalty ingest soil 

Emtsriom from Soil at Sde CO”StNCLiMI 
3 worker 

Adult Inhalation On-Site ouant Workers may inhate votatd*sJpafticutatsr 

Sedlnant at Site 3 Rcsiderd ’ Adult = Dermat On-Site aall Residents may have evpased sin swfaccr come into cordact with s&men( 

lngesticn orate mall Residents may bnc!dsntaYy ingest sedmmt 

Child ’ D-t OtM,t* ouant Residents may have exposed stdn swfaces come anto conact wth MM 

I I I ingestion Or&it* ouard Residents may incidcntaly ingcs( sedmmnt 

Gromdvller sha8-m Grolsl*tef Water Table 
CO”StlUCtiO~ 

Iw^*u AM DSmlSl On-Site Q”Wlt Wodws may have exposed skin swfaces ccme it*o contad v&h mter 



TABLE 1 

SELECTlOb OF EXPOSURE PATt-WAVS 

St. Juhen’s Creek- LandflU D (Sits 4, 

SCenanO Medium Exposure EXp*Urt Receptor Receptor Exposure ons,tel Type of Ratvxale fw Sehct,cn or Exclusio,, 

i%leframe MtdiWll Paint Pcpulatic” Age Routs off-.%* Analysis Of EY@asure Pathway 

urn* I Future Surface Soil suffaca soi, At Sde 4 Trespasser Adult Denal on-site O”Wd Trespassers may have e~pcsed sldn surfaces come into cc&x4 mth soil 

I”gFStm” on-site Q”Slt Trespassers may mcidentally mgest $4 

Adolescent Dtmd Or&it* C!“Wlt Trespassers may have c~+~~cd skin swfaces come intc cm-act mth soit 

Ingestlo” On-Site C!“a”t T,espassers may ,nade,,,a”y ,ngest so,, 

Air 
Ermssians frwn Surface 

sat at Site 4 
Trespasser Adult Inhalation or&t* O”h Trespassers may ~nha,a volat,las/paticu,a,ss 

Adolescent l”hala,,pn On-ste Gt”EM Trespassen may whale “olat~les,part,culates 

G,OW3&dtf Deep Grolindwater Tap Water Resident 2 A&k ’ Deml?A Off-sta ouant Local munmpakty cwantty has some uses for gwn&atsr f,om deep aqwfer 

tngeshon Off-we want Lccat muaclpakty c”rre”tty has sc”,e uses for grcundwatarfnm deep awfer 

Child 2 D-at ORSite ouant Local munlclpakty currently has some uses for grcw&,vatw mxn deep aqwfsr 

lngesticn ORsite C!“Wt Local munlclpakty CunentIy has scma uses fw grcundwtw horn deep apufsr 

AIT 
Deep Omundwater . Water 

“apars at Showerbead 
Resident Adult Inhalation MFSite cmant Local munlclpality cwcntty has some uses fcr gcun&vatef horn deep a@fer 

swface water’ S*ca water 3 Dninage Featwe* Trespasssr AdUN Demld Ohslte ouant Trespassers may have c~csed skm slicer cane into ccfaci wth w-face wte 

Ad&scent Denat OhSIte ouant Tres~assm may have exposed slcn swfacar come into cDmd with swhce w-ate 

sediment J se*- * Cramage Features Trespasser Adul Dermat Or&its ouan( Trespassers may have e~+osed slon surfaces came into cOmdmth sedme~ 

Ingestion Or&it* *“ant Trespassers may mcidentaXy ingest sediment 

Adolescent Dermat OhSite *“ant Trespassers may have twosed skvon sultacss come tnto ccrbc+wth seLman( 

lngssticn or&it* Qua”, Trespassers may mcidatalty ingest sedimc~ 

FUtlUS SOd’ SolI’ Al Site 4 Resident ’ Adult ’ Dtmd On-Site O”ant Resider&s may have exposed skn surfaces coma irb cordact wth 5011 

tngcsticn OwSite ouati Residents may incidantaYy inges( soil 

CM,d ’ D.XlMl omsits 0”%-4 Residents may have ez~csed rkm surfaces come in(o w&as( wth soil 

Ingestion on-site *“al-d Residsntr may ~mcidantagy ingest so,, 

Coristiudion 
W0rk.M 

AdIM Demm, OWSib alant Workers may hwe cxpcsed sk” surfaces come mto cordad with sot, 

l”geStt.M 0r&t* Quard Wwkers may inudmtaty ingest soil 

Other worker Adult D.Sl3Ild on-Sit* Q”FZnt Wwkerl may have txwsad slsn surfaces 0m”e mto cc&t wth sail 

Ingestion on-sate Qua* Workers may inmd*ntaYy ingest *coil 

Ax 
Endssaons from Soil at Sits Construction 

4 worker 
Adux ,“hatatl0” On-Sit* O”Wd Workers may inhale vclati,e*s*cutates 

s*cs water * slnfacs water 3 Dniruge Fsatwer Resident ’ AduN ’ Demul on-site 0uai-d Residents may have eqxwd sldn sufacw comd irda oomCI wth s&ace wtar 

Child * Dcrmat On-Site OUa”t Restdents may have exposed sldn swfaccs come into cc&act with u-face water 

saanti 3 Sdmed” Drainage Features Resident ’ Ad”” ’ Denal Oc-Lte ouard Residents may have exposed sldn surfaces ccme mntc contad with sediment 

l”cludcs both swfaca SO11 and rubs*ce SM,. 



TABLE t 

SELECTION OF EXPOSURE PATHWAYS 

St. Julien’z Creek _ Swung OTcund* (Site 5) 

scenma Medium EXpOS”V3 ExpOS”rE! Receptor Receptw Eqo*“re On-Site/ Type of Rat~cnals for Select,o,, or ~xclusior, 

mneframe Medium POint P0p”l*tl0” Age Route Off-site Analysis Of Exposure Pathway 

inrent I Future surface so,, sufacs so4 A, Sit* 5 TW*pZS*H Adult Denal On-Site cauant Tres~asscrs may have cxpo**d skin sufacen corn* ,,to contact with *a, 

l”g&iO” On-Site Cl”Zd Trespassers may incidentally ingest *at 

Adole*mnl Demml on-SdS Glum, Trespassers may have e,qo*ad sldn rufaces come ,n,o co,,,*c, tit, sot, 

ingestion orrsna ctuant Trespassers may inadentany ingest *oil 

Air 
Emission* from Surface 

so,, at see 5 
T,e*p***er Adult l”hatatlO” OwSite Q”ml Trespassers may mhafe volatdeslpanic”l*ter 

Ad&*Ceti ,nhalatlon OrbSite Q”xd Trespas~n may Male ~o,*t,,e*,p*~t~c”,*tcs 

GW”“dVAC, Deep GTouoduatcl Tap Water Re*!de”t ’ Adult 2 DS”ld ofmte Qua”4 Local muwipalily currently ha* soma us** for groundmta from detp aqufcr 

I”g&,O” OR-Site i2”X.d Local municipakty cwrermy ha* *orn* u+** for gmunbater from deep aquifer 

CPM 2 Dennat Off-Site Q”Wt Local munidpakty currently ha* *omc “*e* fw gro”ndwter from deep aquifer 

Ingestion 0fLSit.s l&ant Local m”nicwallty cunmtty ha* some US** fo, growdwaterfmm deep aquife, 

Air 
Deep Groundwa,er - water 

Vapors a, towhead 
R**iden( Ad”,, klhakdiM Off-Site Q”Xd Local mtiupakty currntly has *omc “*e* fw goundwatsr from deep aqufer 

surface water 3 swfacs water 3 
Drainage Featucs and 

TnbWw, to Slow* Creek 
Tresparser Ad”R Dwrml or&x* Quad Trerparsers may have emosed *+a” surfacer come MO cti*c, mth surface wan 

Adolcsc*nt DemYdl orr.%tc r&ant Tresparsm may have sqosad *km surfaces c- m40 cm,tact Hiti, su-face w-ate 

Sedu”en( ’ sedhxd 3 
Drainage Features and 

Tribtiary to Slows Creek 
TWSp*SSH Ad”H D?mgl Orem QumI Tresparsm may have eqored *tin *“lfaca* come into c~1a.3 mth *edtmsr* 

lngestio” On-Site (luant Treepasrers may incidcn(any ingest scdwwt 

Adolescent Demlal On-stc Q”d Trespassers may have cvosed sldn *“rfaces coma into cont*c( wth sc~mw 

lngcstlon Or&it* auant Tre*pa**crs may incidentally ingest eedamnt 

Futwa sod Soil’ At Sib 5 Resideti 2 AdUU’ D-4 On-Site Q”s.M Reeidcnts may have expossd *km *u-race* coma mmto cwut*ct ~4th roil 

l”gsstlO” OwSits *“ant Resident* may madentally ingest *mt 

Child ’ Demlal 0”4,* Cl”S+“t Reridads may have l xpored skin rtices come into con(*ct wth 5011 

Ingestion Ott-Site Q”Wd Residants may incidentally ingest *al 

Can*tr”ctlon 
worker 

Ad!m Demlal O&it* Q”Fl”t Workers my have ewesed don surfaces coma m,o colXad with tit 

lngsdicn ortsits Q”Wlt Workers may mid*ntaUy ingest *oil 

O(hW worker AduR DMlld On-Site Gum wwkers may ha”* exp.%ad SMll *“$facss CoplM Int.¶ cordact mth SC4 

Ingestion On-Site Quant Wcskers my tncid*tiaUy ingcd *ml 

Air 
Emi*sion* from So,, *t Site Construdion 

5 WOrkSr 
Ad”k I*!ation Ohsite Quanl Worksrs may inhak vdatikdpartimdatsr 

sumcs water 3 surface wata’ 
Dramaga halures and 

Tribtbxy to Blow Creek 
Rsadent ’ Ad* ’ DUlld 0*t* Ct”Wd Residents may have ewosed skin *“rfaca coll~ mto coMot with *w-face water 

Child z Damal OnSit* Cluan( Residents msy have exposed *km swfacsr cwna in(o cwlact with Ace wtw 

Dniruge Featwe* and 
Tribtiary to Slows Creek 

Resident* may have exposed *ton *“r&c** corn* rdo ca-bzt mth redmant 

ncludes both surface soil and subrtice *oil. 

’ Told reddcn( cancer nsk IS the *urn of both the ati and child residwtial risks; Total csncer nsk wH be prssanted m the risk a*sessmM( 

’ Stice ~a,.% and *ed8man, exposure *~*“a”05 are for wades. 



TABLE 1 

sELEOT,ON OF EXPOSURE PATHWAYS 

S,. Jukn’s Creek _ Landll S (Sits 2, 

SXMriO Medwm Exposure EXpJ*LCe Receptor Receptor Exposure OkSitel Type Of Rationale for Sekckon M Exdusc,, 

lil”&W”* Medium Point Population Age Roti* OR-Site Analysis Of Exposure Pathway 

Jmnt / FLe”E surface sot, Surface Soil At Site 2 Trespasrw Ad”R Demlal on-site cluant Trespassers may have exposed sldn swfaces come into contact with sat 

ingestion 0nSlta Cl”%ll Trespasser* may meldentally ingest soal 

Adolescent DCmml on-site Q”wd Trespassers may have ewosed s!dn suufacea come mto contact WI”, xw, 

Ingestion on-site ouant Trespassen may incidentally ingest soil 

Air 
Emiswons from s*cs 

so,, at site * 
Trespasser Ad”R Inhalation OrrSdC &ant Trespassers may inhale “ot*til&pxticul*tes 

Adolescent lnhalatton or&t* Q”d Trespasse,* may mhale “olat,les,part,cul*tes 

Groundwater Deep Groundwater Tap Wats Rei*ant 2 Aduk ’ Dam,31 Off-Site auant Local munlcl~alty c”l~e”tty has some uses for ~wndwaterfrw,, detp *qufe, 

lnge*lon Off.Site Q”3”l Local mumclpality currently has some wes for groundwater from deep aqufer 

Child a DCmw,l Off-Site Q”?.“t Local mwcipality currently has some uses fcr groundwater from deep aqufer 

lngestm off-Site cluant Local municipality currently has some uses for grondwater from deep aqufer 

*r 
Deep Gm”“dwater- water 

Vapors at Showerhead 
Res,dc”t Adult lnha,at,on ORSite Q”d Local municipality cwentty has some uses for growdwater from deep a.&er 

surface Water’ S”mcs water3 
Dramage Feahres and 

PcodCd tiea 
Trespasser Adult DNm*l on-sits c?uant Trespassers may have sxvosed sldn swfaces cwne ,-do coMat wim srrhcs w-a,, 

Adolescent Dennal On-ste C)“Wd Trespasses may have eq~,sed skin scifaces come n40 corbci rnth swface w-at 

Sedimsnt~ sedimenl 3 
Drainage Features and on-sits *“ant 

POnded Area 
Trcspacsar AdUk Demat Trespassers may have czwxed Sk” sulfaecs cmne “do contad wth sedimerd 

Ingestion O*Sit* Q”W4 Trespassers may incid+rMly ingest sedlmhnt 

Ad&scent Denal orrstta Q”Wd Trespassers may have exposed tin surfaces come mlo contact wth sedment 

Ingestion On-Site Q”WIt Trespassers may mcidcntally mgest ndmw,,, 

FUtUrC Soil’ SOil’ At SdC 2 Resident ’ Ad& ’ DCmml Or&La Qua-d Resident* may ha”* cxqosed *km swfaces come rdo eont*d wth scat 

l”Q.MtiMl OwSite Q”Xlt R&dents may incidentally mgest soil 

Chdd ’ Dennat OhSite alla”4 Residents may have e~osed skin sw%cer CON m-40 contac, mtt, ooi, 

Total cancer nsk wll be presented m the risk assessment 



TABLE 1 

SELECTfOb OF EXPOSURE PATMNAYS 

St. Ju,,m’s Creek- LandvillC (Site 3, 

Medium EXp0SUr.S 

Medium 

EXpOSUrC 

Pant 

Receptor Receptor 

Populatlo” &t= 

Expo*“re 

RWk 

OrGitel 

Off-Site 

Type of 

Analysis 

,mer& I Future sulfate Sal SurfaCe soit At Slk 3 Trespasser AduR Dermal On-Sk* Quant Trtspassns may have exposed skin surfaces come ,nto cc&act wth sod 

lngestbn on-site *“anI Trespassers may mcidentally mgest soil 

Adolescent Ck”Ml On-Sits C!“a” Trespassers may have ex,.wsed skm s”rfaccs come mtc, contact wth soi, 

Ingestion 0rrSite Cl”“?4 Trespassers may ~ncldentally ingest soil 

Air 
Eniss,c+l* from surface 0rrslt* Q”Cl”, 

Soil at site 3 
Trespassar Add lnhatation Trespassers may Inhale vo,atites/pacticules 

Adolescent Inhalatmn On-Site Qua”, Trespassers may inhale vo,atil&p*rticu,*tes 

Groundwdter Deep Groundwater Tap Water Readant ’ Ad”,t ’ Dermal OfbSite ouuant Local municipality curentty has some uses for grorndwatsr Fran deep equifer 

lnge*tlm m-Sit* Qua”4 Local mun,c~pakty currently has some uses for groundwater horn deep *suite, 

Child ’ tk”7~l on-Sit* am”4 Local mimeipahty cumrkty has some uses for tymdviater from deep aquifer 

Ingestion off-sits cuar& Local m”n,Cipa,lty c”mNy has lome uses far groundwater from deep aqufcr 

Air 
Deep Gr0uldeat.,- water 

Vapors at Showerhead 
R**idti Ad”4 lnhalatlo” ofsite Cl”Wd Local muniupakty current,y has some uses fcf gr-tn from deep aqufer 

Sediment ’ Sedimett” Sedmen at Site 3 Trespasser Ad”,, rmma, orrslte Cl”“ll Tre*pasrecs may have exposed skm surfacer come into contact with radmsnt 

l”WStlO” on-site Q”“ll Trespassen may incadentally ingest sedunent 

Adolescent D*mlJ Owslte (luant Trespas*en may have ewosed sldn surhcer come into contact with **dimeM 

Ingeshon On-Site Q”S4”t Trespassers may madentally ingest sedammt 

F”t”rr SOd Soil’ Amte3 Res,m ’ Aduil ’ DW”S2, OR-s,te QUXA Residents may have exposed s1on sUmcss come mto contact wth sat 

ingestion Or&it* Qtmti Residents may inc&dentally ingest $01, 

Child ’ Denal Or&it* man+ Resldsnts may have skqpossd skin swfaces come into *w&ad with SOI, 

Ingestion OhSits Q”X4 Residents may mcidentally ingest so11 

Ccmstnxtion On-Site Quard 
worker 

DMma, Workers may have cwossd sbdn surfaces come mto cwutast wth sd, 

ingestion 0tFsts C!“W Workers may incidsntaly ingest sot, 

other worker Add Denal Or-Site Q”Xd Workers may have exposed Jdn surhfes come into ccmtact ~4th sod 

lngcdlo” on-sits Q”Wd Wo*ers may incidentally ingest sod 

Air 
Enissions from Sail *I Site Construction 

WwkSr 
AdUk Inh*tation On-site QuaId 

3 
Workers may inhalevdatiles/partic”l*tes 

sedtms* 3 SeameM * Sedmwd at Site 3 Residsnt ’ Adldt’ Da, On-Site au-d* Residents may have exposed skin swfacas come into ccatact with ssdmant 

ingestion OrrSits Q”wd Reside& may inadsnhYy ingas sedim& 

Child ’ Dmm, Orb5its B”Wd Rswdcnts may have exposed sldn w-faces come into cwhct tith sadment 

tngsstim OrrSita alant Residents may metdentally ingest sediment 

GPX3ldWdOf sulow Gmun~tw Water Tabte 
Construction 

WOrka 
Ad”4 Dcrmal Ohsite Q”Xd Wwkers may have exposed skm swfaces come m4o contact with Bwndmtar 



TABLE 1 

SELECTtON OF EXPOSURE PATHWAYS 

St. hnien’s Creek- Landfdl D (Site 4) 

scenanc Medwm E.qcsue Expcsua Receptor Receptw Ei$“l*“re or&t*, Type of Rationale for Selccbcn or Excluricn 

limeframe M*dt”” PC”, Pcpulatlcn Age Rout* Off-Site Analysis 
< Of Eawsvc Pathway 

men, I Future s”*cc sod s”*cs SOlI At S,tt 4 Trespasser Ad”R Deml*l On-s,te (luant Tr*SP*SS*n may have ewoscd $10” surfaces ecme into wntact mth soil 

Ingestion ows*ta Cluant Trespassers may incidentally ingest sat 

Adolescent oermat on-we Q”“lt Trespassers may have expcscd sbn m&aces come mtc exact wth soil 

Ingestion OwSite ouant Trespassers may inodcnt*.lly ingest so4 

Air 
Emissions from Surface 

Trespasser Aduk Inhalation on-site Quad 
son at s,ta 4 

Trespassers may mhale vcl*toaslparttcuhtcs 

Adolescent lnhataticn orrSlt* Cl”=* Trespassers may mhale vc4*bledp*rticul*te 

Grcun~tw Deep Grcundwata Tap Water Residmt ’ Adults Dmmal off-s,,* C!“3nt Local mU3imPallty currentty has some uses for grcundwater horn deep aqufw 

Ingestion ofwtc Q”Wd Local mtiupakty currently has some uses for grcundwtw from deep aquifer 

Child 2 DW”lP,l ObSitc Cl”“ll Local mwupskty currently has some uses for gourdwater ecm deep aquf.3 

Ingestion Off-Site am Local mumclpality arrentty has scme uses fw grcundwater frcm deep aquifw 

AM 
Deep Grc”nduater~ water 

“apws at Shawattead 
Rerldcti Aduk lnhatabcn off-Sk* Clua”l Local muniwpality cwrently has some uses f.x grcundrnta frcm dcq, aqufer 

surface water 3 su*cc water 3 Drairm** Features Trespasser Adult DemvAl On-Sits cuant Trespassers may have svpcsed sktn swfacss come mic mnla~t with swface v& 

Ad0,**c.sn, DWtXll On-siia Qua* Tres~arsers may have eqased skin surfaces come l-40 mn*d with swfacs wa(i 

Sedimect ’ Sedimei-6 a Dramage Features Trespasser AdUn Dennal OhSite Q”M Trespassers may have ex+?csad sldn mufaces come #tic cm-&ad with tedmat 

Ingestion OMXS O”Wd Trespassers may madentally ingest sediment 

Adolescent rlermat OrrSitc Cluant Trespassers may have cxpcsed skm sufaces coma into CM*C( mth redmmnt 

l”g*StiC” On-Site Q”“lt Trespassers may mcidentaHy mgcst sedtmti 

FtiUrS SOlI’ son’ At Sib 4 Rewdont ’ Ad”” ’ Dennal On-Site Q”d Residents may have exposed rldn fwfaccs come mto cwha mth ~011 

ingestion Ohsate aant Residents may mcidentally mgest soil 

Chrld 2 D*“lal On-sate CIuant Residents may have exposed slon w-faces come into comc4 wth sml 

lngedicn OrsdC ~“Wll Residan(s may mctdentally mgest sdl 

Ccn*tr”chc”l 
tk”?ld On-Site O”ant 

worker 
Workers may have exposed sldn surfaces come into mn(*ct Mth so11 

klgssttm 0rrsit.s Q”“tl Wtiers may mcidentsly ingest *ml 

Other Worker Addi D*I”“l Ohsds C!“Wll Wcrkm may have exposed sldn surfaces ccnw into rontad ~4th roil 

Ingestion Or&t* Q”Wd Workers my mcidmtally ingesl scit 

Air 
Em~ss~cn* from Soil at Sde Con*truation 

4 W&H 
Adut Inhatation OhSits Q”EM Worken may “hale “clat,hs,partdatsr 

sutace water3 suface water 3 Drainage Featuen Resident ’ AM2 Dmlllal on-sits G”F4* Residwe may have expcsed 516” w-faces ccme into cc&act mth swfacs w-&x 

’ includes bath sties soil and subwfaec soil. 

’ Total rcsiden( cancer risk is the SM of both the ati and clued tidantiat risks: Total canner nsk wtU be presented in the risk ass*ssment. 

3 Surface water and scdament espcswe scenarios are for waders. 

4/14/2ooo 



TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 

St. J”,im’s ore* - Burning Ground* (Site 5) 

SC*“=“0 Medium ExQo*“re ExQos”re Receptor ReceQtw ExpD*“r* On-Site/ Type Of Rationale far Selection OT Excb*~on 

l7memme Medim PO!“, PaQ”,atio” Age Route off-site Anatysk Of Gpx”re PaMway 

,rre”t I Future surface SO!, swhcs sat At Site 5 Trerpassa Ad”R Dena, On-Site ouant Trespassers may have exposed skn sulfaccs came into contac( with sot1 

ingestion on-sit* O”ua”, Trespassers may ~nctdentaly ingest sdl 

Adokseen( Demml olFsi,s O”Slt Trespassers may have wwsed *Ion *“rhaccs ccme into co&ad mth SMI 

Ingestm” on-site O”Wd Trespassers may lncldentally inged *aI 

Air 
Emisslo”s from surface 

Soil at sits 5 
TWSQ*SSH Aduk Inhalation OrGite Q”Wlt Trespassers mey inhate V0l*b,eslQ*fiiCul*teS 

Adoksce”, ,“h~khO” On-Slk ouant Tr**pa**crs may mhale vol*hkslp*rticulates 

Gm”“&uatar DEEQ O~O”“d”#Xt~ Tap Water Resident 2 Ad”,, 2 Llenna, OfMite ouan, Local nwmc~pality currently has some “*es for ~andvatn from deep aq”tfef 

lngcstion OR-Site ouant Local muvcipally c”nerMy has *om* uses for ~andMtw from deep awfer 

CNld 2 Demlat OfMile O”a”t Local murlcipalty curmntly has some uses for grandwater from deep aqwfer 

lngertion Off-Site Cl”& LOCal muucipatity cumntly has some uses ‘or gwndviater from deep aq”,,er 

Air 
DEEQ ~,Wndwat~ _ WatW 

Vapors at Showemead 
Resldcnt Ad”R Inhalation Off-Site C)“d LOCat ““BXiclQ*llty C”W3,t,y has SOmE “SOS ‘W gwnhKatw (mm deep *q”ife, 

surface wa,*r ’ sufa.3 wa,er 3 
Dramage Featwas and 

Tribtiry lo Bbvs Creek 
Trespssser Adult DE”M, OR-Site *“a”, Traspas*ers may have ex~ased skn surfaces ccms i*o contact Mlh s&ace wati 

A*DkSCS”t DE”lM, OnSita Clua”4 T~~*Q*ss*= may have ex~osad *km svrfacss cane mto coraci tith swhce WI, 

Sediment ’ sedimti 3 
Drainage Features and 

Tribtiary to Blows Creek 
Trcsparsar Ati Dennat or&,* 0ual-d TWSQ*SS*?~ may have eawxsed s+ddn sw(acw ccme ordo contact with sedmell 

i”g*SttlO” on-sits O”Wd TW*Q*SSMS may inadentally ingest sedmcnt 

AddeSce”t Demlal On-sde O”Wlt Trespassers may have exposed *tin sticas coma ,nl., cord*c, m,h sedimm( 

l”&!&lO” On-ste mati Trespassers may ,nc,dcn,*,ly ,ngcs, sedimerd 

Fe”,* sod Soil’ At s,t* 5 Reidsot ’ Ad”X 2 Der”ml or&it* B”Zl”t Re*i&nts may have exposed *km w*acs* come wb cord*c4 with soil 

tngestim on-site ma”, Residents may midentally ingest sdl 

Child ’ b”“*, OhSd. OUa”, Residents may ha”* exposed skin surfaces ccma ,Ro contad with soil 

lngestim owsite O”Xlt Residents may inctdcM*Hy ingest *al 

Construcho” 
worker 

AduR Dena, On-Site Qua”, Workers may have *xpo*ed *n surhces scms into cordad with *MI 

,“gestio” or&t* ouant Workers may mddenta,ly ingest *oil 

Mher Worker Ad”” ONma, Ohslts auard Workers may have e+w*ed slan ufacss E- irlo cootrct Hith soil 

I”gsstlon OwSite Q”Z4nt Workore may mcidentally ingest soil 

Air 
E”ssslc.“s from so,, at sde Co”stNCtto” 

5 WOrkH 
Adun I”haktk” On-Sits Quant Wodwe may inhate volatitsdparticutedes 

sumce water3 surfwe water 3 
Dnlnags Feature* and 

TriMMy Lo Blows Creek 
Resident ’ Adult ’ DE”“4 Or&its *uan( Residents may have e+posad *kin s”rtase* -into ccakxt wi(h swfacs wt.% 

Child ’ Dermal orrste Q”WM Reside& may have exposed skn surfaces cane itio co-dad with suface water 

Drainage Features end 
Ttxntary to sh+s creek 

Residents may have exposed s&c,” surfaces come into con,*.d ui,,, se&,,ti 

t ,“cQJa.s* DO,” 5”rmCC SDS ano syo-c* SC+. 
’ Total resident cpnccr nsk is the sum of b&h the *htX and child residantial risks; 

’ Swfeca wale, and sadimenl sxqosve scenanos arc for waders. 

Total cancer risk WU be presented in the n*k *s*e*smti. 



TABLE 4.1 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St Juliens Creek 

Scenario Timeframe: CurrenWFuture 

~/ 

Receptof Pop”latlon: Trespasser 

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationalel Value Rationale/ Model Name 

Reference Reference 

Ingestion cs Chemical Concentration m Soil m/kg TBD TBD TBD TBD Chronic Daily Intake (CDI) (mg/kg-day)= 

IR-S Ingestion Rate of Soil mglday 100 EPA, 1991 50 EPA, 1997 CSxIRxEFxEDxCFlxl/BWx1IAT 

EF Exposure Frequency days/year 52 ’ Professional judgment 26 ’ Professional judgment 

ED Exposure Duration y.SlLS 30 EPA, 1991 15 1 Professional judgment 

CFl Conversion Factor kg/m l.OOE-06 NA 1 .OOE-06 NA 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Rome - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 10,950 EPA, 1989 5,475 EPA, 1989 

Dermel cs Chemical Concentration in Soil mg/lcg TBD TBD TBD TBD Chronic Daily Intake (CDI) (mg/kg-day)= 

CFl Conversion Factor k&w 1 .OOE-06 NA l.OOE-06 NA CS~CF~~SAXAF~AB~EF~ED~~/BW~~/AT 

SA Skin Surface Area AvaIlable for Contact cm2 5,000 EPA, 1997 1,000 EPA, 1997 

AF Soil to Skin Adherence Factor mglcm’ 0.19 EPA, 1997 0.19 EPA, 1997 

AB Absorption Factor unidess chemical-specific EPA, 1995 chemical-specSlc EPA, 1995 

EF Exposure Frequency dayslyear 52 ’ Professional judgment 26 ’ Professional judgment 

ED Exposure Duration y*XS 30 EPA, 1991 15 ’ Professional judgment 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averagmg Time _ Non-Cancer days 10,950 EPA, 1989 5,475 EPA, 1989 

sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A OERR. EPA/540/i-891002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Dlrectrve 9285.6-03, 

EPA, 1995: Assessing Dermal Exposure from Soil, Technical Guidance Manual, Region Ill, EPPf9OSK-95003. 

EPA, 1997: Exposure Facton Handbook, Vol. I. EPPJ600/P-95/002Fa. The RME skin surface area is obtalned from Table 614, central tendency surface area for outdoor so11 contact (assumes 25% of total S”lfaCe area) 

The CT surface area assumes exposure to hands and feet and is obtalned by averaging both male and female hands and feet mean values found on Table 6-4. 

CT soil ingestion rate found an Table 4-23. Soil to Skin Adherence Factor calculated from Table 612 by avereglng hand values for gardeners no. 1 an 2. (No trespasser actNQ on Table bt2). 

TBD = To Be DetermIned 

NA = Not Available 

Note: 

1. For RME values, assumes trespassing one hour per day, one day per week for 52 weeks per year. For CT MIUIS. aseumes one-half of RME values. 
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TABLE 4.2 

VALUES “SED FOR DAILY IMAKE CALCULATIONS 

I. J*e”‘* Creek 

lporwe Rode Parameter Parameter Dmimtion Units RME RME CT CT Intake Equation! 

Code Value Rationatel “al”* Rationatel Model Name 

RtftbS”Ct Ra,ere”ce 

Ingestion cs Chcmicd Concentration in Smt mvm TSD TBO TSD TSD Chronic Daily Intake (CD,) (mplkg-dsY)= 

I&S tngestion Rate of Soil 4% 100 EPA, lQ91 50 EPA, ,997 CSxlRxEFxEDxCFlxl/BWxilAT 

EF Exposure Frequency dayslyear 52’ PIofessionat judgement 26’ Professional tudgement 

ED -owe Duration years 6 EPA, 1001 6 EPA. IQ01 

CFt Conversion Factor W”a l.OOE-OS N4 l.OOE-06 NA 

BW Body Weight kg 56 EPA, 1007 56 EPA, IQ07 

AT-C Averaging Time - Cancer days 25.550 EPA, 1060 25.550 EPA, IOSQ 

AT-N Averaging Ttme - NowCancer days 2,190 EPA, IQSQ 2,190 EPA, IQ89 

Dcrmal cs Chemical Concentration In Soil mglkg TSD TBD TSD TED Chmnic Daily Hake (CD,) (“g&day)= 

CFI Converrion Factor k&g ,.OOE-OS NA t.OOE-06 NA CSxCFlxSAxAFxASxEFxEDxl18WxlfAT 

SA Sldn Swface Area Available for Contact cm’ 4,000 EPA, IQQ7 2.000 EPA, ,897 

AF Soil to Sin Adherence Factor mgfcm’ 0.11 EPA, 1997 0.11 EPA. 1007 

AS Absorption Factor c&less chemicaC*pecific EPA, 1995 chemma~spec~lc EPA, ,995 

EF Exposure Frequency dayslyear 52 ’ Professional judgement 26’ Prafesrionatiudgemel 

ED Eqoswe Duration par* 6 EPA, 1991 * EPA, 1991 

BW Body We,ght kg 56 EPA, 1997 56 EPA, 1997 

AT-C Averaging Time-Cancer day* 25.550 EPA, 1980 25,550 EPA, IQ89 

AT-N Averaging Time - NOR-Cancer days 2,100 EPA, 1989 2,100 EPA, 1989 

solret*: 

EPA, ,959: Risk Assersment Guidance for Supellund Vat 1: Human He&h Evaluation Manual, Part A OERR. EPA154011-891002. 

EPA. IQot’ Rtrk A**e**m*nt Gud*nc* for Supcfid. Vat 1: Human Heanh Evaluation M*nuat Supptemantat Guidancs. Standard Default Exporure Factors. tntedm FInal OSWER Dlrectlw 9285.6-03. 

EPA, 1093: Superfund Sundard D&&t Exposure Factor* for Catrat Tendency and Reasonable Maximwn Exposures. 

EPA, IQQS: A**e**ing Dcrm*t Exposue from Soit. Tectmicat Guidancs manual. Region 111, EPAJQ03K-05003. 

EPA, 1997: Exposure Factors Handbook, vet 1. EPA(S001P-Q5/002Fa The skin *&ace area presented in th1* tabta includes hands, forearms, tower leg*, and feet (assumer 25% Of totat *Ul+dC* are*) 

*nd i* obtained by averaging the 50 percenble total body surface area of mate and female chtldren ages 12 through 17 and dividing by 4. 

The CT *tdn rwfxe area i* for hand* and f*et and is calculated by awraging the mean percentage of total *&ace body area for hands and ket (approximately t 3%) for chtldren ages 12 through 17 found on T*bte 5-8, then munlPlYmg by 

total surface body area (16.000 cm*). 

Mean body weight for adotesccnt derived by averaging the mean (12 to 17 yews) boy and girl value* (see Table 7-3). 

Soil to Stan Adh*r*nce F&or obtained from Table 612 for the Soccer No 1 activity (most conservative) for hand*. 

TSD = To Ss Determined 

NA = Not Available 

Note: 

t. For RME M~u**, arsumes trespassing one how per day. one d*y per week for 52 weeks per year. For CT value*. a**ume* onehatf of RME value*. 
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TABLE 4.4 

VALUES USED FOR DAlLY INTAKE CALCULATIONS 

St. Julien’s Creek 

eceptor Population: Trespasser 

‘arameter 
Code 

Parameter Definition Units 

CA Chemical Concentration in Air 

IR Inhalation Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

mglms 

m%our 

hrlday 

dayslyear 

years 

kg 

days 

days 

RME RME CT 
Value Rationale/ Value 

Reference 

TBD TBD TBD 

1.4 EPA, 1997 1 

1’ Professional judgment 0.5 ’ 

52 ’ Professional judgment 26’ 

6 EPA, 1991 6 

56 EPA, 1991 56 

25,550 EPA, 1989 25,550 

2,190 EPA, 1969 2,190 

CT 
Rationale/ 

Intake Equation/ 

Model Name 
Reference I 

TED Chronic Daily Intake (CDI) (mg/kg-day) = 

EPA, 1997 CAxIRxETxEFxEDx1/i3WxllAT 

Professional judgment 

Professional judgment 

EPA, 1991 

EPA, 1991 

EPA, 1989 

EPA, 1969: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-897002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors, interim Final. OSWER Directive 9265603. 

EPA, 1997: Exposure Factors Handbook. EPA/600/P-95/002Fa. 

Inhalation rates are based on averaging the adult and child values assuming moderate activity for the RME and light activity for the CT (Table 5-23 of EPA, 1997). 

Mean body weight for adolescent derived by averaging the mean (12 to 17 years) boy and girt values (see Table 7-3). 

TBD = To Be Determined 

Notes: 

1. For RME values, assumes trespassing one hour per day, one day per week for 52 weeks per year. For CT values, assumes one-half of RME values 



TABLE 4.5 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St. Julie& Creek 

xposure Medium: Groundwater 

xposure Point: Tap Water 
eceptor Population: Resident 

xposure Route Parameter Parameter Defmition Units RME RME CT CT Intake Equation! 

Code Value Rationale/ Value Ratronale/ Model Name 

Reference Reference 

Ingestion cw Chemical Concentration in Water mgll TBD TBD TBD TBD Chronic Daily Intake (CDI) (mglkg-day)= 

IR-W Ingestion Rate of Water I/day 2 EPA, 1991 1.4 EPA, 1989 CW x IR-W x EF x ED x 1lBW x l/AT 

EF Exposure Frequency days/year 350 EPA, 1991 234 EPA, 1993 

ED Exposure Duration years 24 EPA, 1991 9 EPA, 1993 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

Dermal CW Chemical Concentration in Water 

SA Skin Surface Area cm’ 20,000 EPA, 1997 17,000 EPA, 1997 CWxSAxPCxETxEFxEDxCFxllBWxllAT 

PC Permeability Constant cm/hr Chemical Specific EPA, 1992 Chemical Specific EPA, 1989 

ET Exposure Time hours 0.25 EPA, 1997 0.17’ Professional judgment 

EF Exposure Frequency days/year 350 EPA, 1991 234 EPA, 1993 

ED Exposure Duration years 24 EPA, 1991 9 EPA, 1993 

CF Volumetric Conversion Factor for Water l/cm’ 0.001 EPA, 1989 0.001 EPA, 1989 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 8,760 EPA, 1989 3,285 EPA, 1989 

Sources: 

EPA, 1989: Risk Assessment Gurdance for Super-fund. Vol. 1. Human Health Evaluatron Manual, Pan A. OERR. EPA/540/i-891002 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol 1. Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors Interim Final OSWER Directive 9285 6-03, 

EPA, 1992: Dermal Exposure Assessment: Principles and Applications. EPA/600/8-91/011B. The CT skin surface area is the lower range value. 
EPA, 1993: Superfund Standard Default Exposure Factors for Central Tendency and Reasonable Maximum Exposures. 
EPA, 1997: Exposure Factors Handbook, Vol. 1. EPAAZOO/P-95/002Fa. The RME skin surface area is obtained from Table 6-14. 

TBD = To Be Determined 

Notes: 

1. CT value assumes showering for 10 minutes 

2. Total resident cancer risk is the sum of both the adult and child residential risks. Total cancer nsk will be presented in the risk assessment 
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TABLE 4.6 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

St. Julien’s Creek 

enario Timeframe: Current/Future 
edium: Groundwater 
posure Medium: Deep Groundwater 
posure Point: Tap Water 

eceptor Population. Resident 
eceotor Aoe’ Child ’ 

Parameter Defrmbon 

Ingestion Rate of Water 
Exposure Frequency 
Exposure Duration 

CW x IR-W x EF x ED x l/BW x I/AT 

ion Factor for Water 

Sources: 
EPA, 1989a: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPAf540/1-89/002. 
EPA, 1989b: Exposure Factors Handbook, July 1989, EPA/600/8-89/043. 
EPA, 1991: Risk Assessment Guidance for Superfund Vol. 1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03, 
EPA, 1992: Dermal Exposure Assessment Principles and Applications. EPA/600/8-91/011B. 
EPA, 1993: Super-fund Standard Default Exposure Factors for Central Tendency and Reasonable Maximum Exposure 
EPA, 1997: Exposure Factors Handbook, Vol. 1. EPA/600/P-95/002Fa CT ingesbon rate value is obtained from Table 3-30 for 3-5 year chrld mean value The skin surface area presented in thus table was derived 
by averaging the mean child (2 to 7 years) values from Tables 6-6 and 6-7. 
TBD = To Be Determined 

Notes: 
1. CT value assumes an exposure time of 15 minutes while bathing. 
2. Total resident cancer risk is the sum of both the adult and child resrdentral risks Total cancer risk will be presented in the risk assessment 
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TABLE 4 7 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

St Julien’s Creek 

nario Timeframe: Current/Future 
ium: Groundwater 

osure Medium: Air 

osure Point. Deep Groundwater -Water Vapor at Showerhead 
eptor Population: Resident 

Parameter Definition Intake Equation/ 

Model Name 

P I I I I I I I I 4 
(1) Inhalation exposure to groundwater for adults will be evaluated using the Foster and Chrotowski Shower Model. 
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TABLE 4.8 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St. Julien’s Creek 

enario Timeframe: CurrentlFuture 

dium: Surface Water 

posure Medium: Surface Water 

posure Point: (See note 1 below) 

ceptor Population: Trespasser 

Parameter Defrnitron Intake Equation/ 

Model Name 

Skin Surface Area CWxSAxPCxETx 

Permeability Constant Chemical Specrfic 

Professronal judgment Professional judgment 

EF Exposure Frequency days/year 522 Professional judgment 26’ Professional judgment 

ED Exposure Duration years 30 EPA, 1991 15’ Professional judgment 

CF Volumetnc Conversion Factor for Water l/cm’ 0 001 EPA, 1989 0 001 EPA, 1989 

BW Body Werght kl 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Trme - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 10,950 EPA, 1989 5,475 EPA, 1989 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-89/002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03, 

EPA, 1992: Dermal Exposure Assessment: Principles and Applications. EPA/600/8-91/01 IB. 

EPA, 1997: Exposure Factors Handbook, Vol. 1. EPA1600/P-95/002Fa. The RME skin surface area assumes 25% of total surface area of 20,000. 

The CT surface area assumes exposure to hands and feet and is obtained by averaging both male and female hands and feet mean values found on Table 6-4 . 

TBD = To Be Determined 

Notes: 

1. Exposure Poir Site 2 - Drainage Features and Ponded Area 

Site 3 - No table necessary since surface water not evaluated in the risk assessment. 

Site 4 - Drainage Features 

Site 5 - Drainage Features and Tributary to Blows Creek 

2. For RME values, assumes trespassing one hour per day, one day per week for 52 weeks per year. For CT values, assumes one-half of RME values 
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TABLE 4.9 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St. Julien’s Creek 

cenario Timeframe: Current/Future 

urn: Surface water 

sure Medium: Surface Water 

sure Point (See note 1 below) 

eceptor Population: Trespasser 

Skin Surface Area CWxSAxPCxETxEFxEDxCFxllBWx1/AT 

Permeability Constant Chemical Specific Chemical Spec~hc 

Professional judgment Professional judgment 

EF Exposure Frequency days/year 52’ Professional judgment 26 ’ Professional judgment 

ED Exposure Duration years 8 EPA, 1991 6 EPA, 1991 

CF Volumetric Conversion Factor for Water l/cm3 0.001 EPA, 1989 0.001 EPA, 1989 

BW Body Weight kg 56 EPA, 1997 56 EPA, 1997 

AT-C Averaging Time _ Cancer ChYS 25,550 EPA, 1989 25,550 EPA, 1989 

EPA, 1989 2,190 EPA, 1989 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-891002 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. lnterlm Final OSWER DIrectwe 9265 6-03, 

EPA, 1992: Dermal Exposure Assessment. Principles and Applications. EPA/600/8-9110118. 

EPA, 1997: Exposure Factors Handbook, Vol. 1. EPA/600/P-95/002Fa The skin surface area presented in this table includes hands, forearms, lower legs, and feet (assumes 25% of total surface area) 

and is obtained by averaging the 50 percentile total body surface area of male and female children ages 12 through 17 and dividing by 4. 

The CT skin surface area is for hands and feet and is calculated by averaging the mean percentage of total surface body area for hands and feet (approximately 13%) for children ages 12 through 17 found on Table 6-8, then multiplying by 

total surface body area (16,000 cm’). 

Mean body weight for adolescent derived by averaging the mean (12 to 17 years) boy and girl values (see Table 7-3). 

TED = To Be Determined 

Notes: 

1. Exposure Pam Site 2 - Drainage Features and Ponded Area 

Site 3 _ No table necessary since surface water not evaluated in the risk assessment. 

Site 4 _ Drainage Features 

Site 5 _ Drainage Features and Tnbutary to Blows Creek 

2. For RME values, assumes trespassing one hour per day, one day per week for 52 weeks per year. For CT values, assumes one-half of RME values. 
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TABLE 4.10 

“AWES USED FOR DA,t.Y NTAKE CALCtJLATtONS 

5% &liens Creek 

Exposwe Rode 

Ingestion 

edturn: Sedime”, 

‘*nmeter Parameter Definition 

Code 

cs ChHnicat Concentration in Sediment 

IR-.S Ingestion Rate of Sediment 

EF &owe Frequency 

ED Exposure Durabon 

CFl Conversion Factor 

BW Body Weight 

AT-C Averaging lime - Cancer 

AT-N Averaging Time-Non-Cancer 

CS Chemical Concentration in Sediment 

CFl Conversion Factor 

SA Sldn Surface Alec Ava,table for Contact 

AF Soil to Skin Adherence Fe&r 

AB Absorption Factor 

EF Exposure Frequency 

ED Exposure Dwation 

BW Body Weight 

AT-C AveragIng Time _ Cancer 

AT-N Avercgpng Time _ Nan-Cancer 

“ilk RME 

V&E 

mglkg TED 

wJd=y 100 

days/year 522 

ye*,* 30 

kg/m! 1 .OOE-06 

kg 70 

day* 25.550 

&YS fO.950 

mglkg TED 

QJw l.OOE-06 

cm’ 5,000 

mgkm2 0.19 

“nttk** ~emicaC*pechi~ 

dayslyear 52’ 

y*7.r5 30 

kg 70 

day* 25.550 

days 10,960 

RME 

Rationetel 

Reference 

TBD 

EPA, ,991 

Professional judgment 

EPA, lQSt 

NA 

EPA, ,991 

EPA, ,989 

EPA, ,969 

TED 

It4 

EPA, ,997 

EPA, 1997 

EPA, ,995 

Professional judgment 

EPA, 1891 

EPA, 1991 

EPA, ,969 

EPA, ,989 

CT 

Value 

TBD 

50 

262 

15’ 

l.OOE-06 

70 

25,550 

5,475 

TBD 

t.OOE-06 

1,000 

O.lQ 

cbemicaLspeci6c 

26’ 

15’ 

70 

25,550 

5,475 

CT Make Equation/ 

Rationatel Modet Name 

Reference 

TBD Chronic Daily Intake (CDI) (mgJXpday)= 

EPA, 1997 CSxtRxEFxEDxCFtxtlBWxllAT 

Professlone, ,“dgme”t 

Professional judgment 

NA 

EPA, ,991 

EPA, 1989 

EPA, ,969 

TBD Chronic Deity Make (CDI) (mg/kg-day)= 

N.4 CSxCFlxSAxAFxABxEFxEDxllBWxt. 

EPA, ,997 

EPA, 1997 

EPA, 1995 

Professional judgment 

Profes$onat judgment 

EPA, tgQt 

EPA, 196Q 

IA 

sowses: 
EPA, 1969 Risk Assessment Guidance for Superfund Vat 1: Human Heanh Evaluation Manual, Part A. OERR. EPA(540/1-891002 

EPA, IQQf: Risk Assesrment Guidance for Superfund. Vol. 1: Human Healh Evaluabon Manual - Supplemental GotdanCe, Standerd Defautt Exposure Factors tntertm Fmat OSWER Direcbve 9265.603, 

EPA, 1995: Assessing Denat Exposue from Soil, Technical Guidance Manual, Region 111, EPAIQO>K-95003. 

EPA, ,897: Expostre Faders Handbook, Vol. 1. EPA,600/P-851002Fa. The RME ski” surface area assumes 25% of total surface area of 20,000. 

The CT surfece erea assuxes exposure to hands and feet and is obtained by averaging both mate and female hands and feet mean vetoes found on Table 64 

CT sod ingestion nte found on Table 4-23. Soil to Sktn Adherence Factor calculated from Table 6-12 by everaging hand vetoes for gardeners no. 1 an 2. (No trespasser acbvtty on Table Bt2). 

TBD = To Se Determined 

NA = Not Available 

Note: 

1. Exposwe Point. Site 2 - Drainage Features and Ponded Area 

Site 3. No taMe necessary since stice water not evetuated in the rtsk assessment. 

Site 4. Drainage Features 

site 5 _ Drainage Features and Tribu(ary to Blows Creek 

2. Fw RME nlusr. ass~nee trerparrin~ one how per dey. one dey per week for 52 weeks per year. For CT vetues. assumes onchan of RME values 
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TABLE 4.12 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St. Jutiens Creek 

Scenario Timeframe: Fuhva 

Medium: Soil 

Exposwe Medum Soil 

Exposure Point: At Site 

Receptor POpUtatiOn: Restdent 

~oswe Route Parameter Parameter Definition Units RME RME CT CT Intake Equationl 

Code Vati@ RetlOnalel V&e Rati0tlalel Model Name 

Reference Reference 

ingestion cs Chew&xl Concentration in Soil w&d TBD TBD TBD TBD Chronic Daiv Intake (CDI) (mgncg-day)= 

IR-S Ingestion Rate of Soil wW 100 EPA, 1991 50 EPA, 1997 CSXIR~EF~ED~CF~~~/BW~~/AT 

EF Exposure Frequency dayslyear 350 EPA, 1991 234 EPA, 1993 

ED Exposure Duration years 24 EPA, 1991 9 EPA, 1993 

CFI Conversion Factor Ww l.OOE-06 NA 1 OOE-06 NA 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averagmg Time - Cancer days 25,550 EPA, 1989 25.550 EPA, 1989 

AT-N Averaging Time - NowCancer days 8,760 EPA, 1989 3,285 EPA, 1989 

Derlllal cs Chemical Concentration In Soil wW TBD TBD TBD TBD Chronic Daily Intake (CDI) (mglkpday)= 

CFI Conversion Factor kshs 1 OOE-06 NA 1 OOE-06 NA CSXCF~~SA~AF~AB~EFXED~~/BW~~/AT 

SA Stan Surface Area Available for Contact cm’ 5,000 EPA, 1997 1,000 EPA, 1997 

AF Soil to Skm Adherence Factor mgicm2 0.19 EPA, 1997 0.19 EPA, 1997 

AB Absorption Factor uniaess chemica~speciSC EPA, 1995 chemlcaCspeciRc EPA, 1995 

EF Exposure Frequency days/year 350 EPA, 1991 234 EPA, 1997 

ED Exposwe Duration years 24 EPA, 1991 9 EPA, 1993 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time - Cancer day* 25.550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 8,760 EPA, 1989 3,285 EPA, 1989 

Sowces: 

EPA, 1989: Risk Assessment Guidance for Superfund Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA1540/1-89fi02. 

EPA, 1991: Risk Assessment Guidance for Superfund Vol. 1: Human Health Evakration Manual - Supplemental Guidance, Standard Defauii Exposure Factors Interim Final. OSWER Directive 9285.603. 

EPA, 1993: Superfund Standard Default Exposure Factors for Centi Tendency and Reasonable Maximum Exposures. 

EPA, 1995: Assessing Dermal Exposure from Soil, Techncal Guidance manual, Region III, EP&?30SK-95003. 

EPA, 1997: Exposure Factors Handbook, Vol. 1 EPAf600/P-95/002Fa. The RME skin surface area is obtained from Table 6-14. central tendency surface area for outdoor soil contact (assumes 25% of total surface area). 

The CT surface area assumes exposure to hands and feet and is obtained by averaging both male and female hands and feet mean values found on Table 6-4. 

CT soil ingestion rate found on Table 4-23. Soil to Skin Adherence Factor calculated from Table 6-12 by averaging hand v&es for gardeners no. 1 and 2. 

TBD = To Be Determined 

NA = Not Avaitable 

Note: 

1. Total resident cancer risk is the sum of both the adtitt and child reslderbal nsks Total cancer risk wiY be presented in the risk assessment. 
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TABLE 4.13 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St Jufiens Creek 

Scenario Timeframe: Futwe 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: At Site 

Receptor Population: Resident 

xposure Route Parameter Parameter Definition unas RME RME CT CT Intake EquationI 

Code Value Rationale/ Value Rabonalel Model Name 

Reference Reference 

Ingestion CS Chemical Concenkation in SolI w@g TBD TBD TBD TBD Chronic Daily Intake (CDI) (mg&day)= 

IR-S Ingestion Rate of Soil ww 200 EPA. 1991 100 EPA, 1997 CSXIR~EF~ED~CF~~~BW~~/AT 

EF Exposure Frequency days/year 350 EPA, 1991 234 EPA. 1993 

ED Exposure Duration years 6 EPA, 1991 6 EPA, 1991 

CFI Conversion Factor Ww i.OOE-06 NA 1 OOE-06 NA 

BW Body Weight kg 15 EPA, 1991 15 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 2.190 EPA, 1989 2,190 EPA, 1989 

Det’mal CS Chemical Concenkation in SolI wk7 TBD TBD TBD TBD Chronic Daily Intake (CDI) (mglkg-day)= 

CFl Conversion Factor Ww l.OOE-06 NA l.OOE-06 NA CSXCF~XSA~AF~AB~EF~ED~~IBWX~/AT 

SA Sian Surface Area Available for Contact cm2 3.600 EPA, 1997 864 EPA, 1997 

AF Soil to Skin Adherence Factor mglcm’ 0.11 EPA, 1997 0.11 EPA, 1997 

AB Absorption Factor unidess chemicaCspecffic EPA, 1995 chemtcal-specilc EPA, 1995 

EF Exposure Frequency dayslyear 350 EPA, 1991 234 EPA, 1993 

ED Exposure Duration years 6 EPA, 1991 6 EPA, 1991 

BW Body Weight kg 15 EPA, 1991 15 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, IS.39 

AT-N Averaging Time - Non-Cancer days 2,190 EPA, 1989 2,190 EPA, 1989 

Sauces: 

EPA, 1989: Rusk Assessment Guidance for Superfund. Vol. 1: Human Heakh EvaluaZon Manual, Part A. OERR. EPA1540/1-89/002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual - Supplemental Gtadance, Standard Default Exposure Factors. lntenm Final. OSWER Dlrecbve 9285.603. 

EPA, 1993: Super-fund Standard Defauk Exposure Factors for Central Tendency and Reasonable Madmum Exposures. 

EPA, 1995: Assessing Dennal Exposure from Soil, Technical Guidance Manual, Region Ill, EPA/905K-96003. 

EPA, 1997: Exposure Factors Handbook, Vol 1. EPAJ600ff-957002Fa. The RME swn surface area is for hands, arms. legs, and feet (assumes 50% of total surface area) and is obtamed by averaging the 60% values of male and female children 

from age 2 through 7 years found on Table 66 and 67 and dividing by 2 The CT skin surface area is for hands and feet and is calculated by averaging the mean percentage of total surface body area for hands and feet (approXimately 12%) for 

children ages 1 through 7 found on Table 6-8, then multipMng by the total surface body area (7,200 cm’). 

CT soil ingestion rate found on Table 4-23. Soil to Slain Adherence Factor obtained from Table 6-12 for the Soccer No. 1 activity (most consewabve) for hands 

TBD = To Be Determined 

NA = Not Available 

Note: 

1. Total resident cancer risk is tie sum of both me adun and child residential risks Total cancer risk Will be presented in the risk assessment. 
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TABLE 4 14 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

Si. Julens Creek 

Scenario Timeframe: Fuhxa 

Medirrm: Soil 

Ex$msure Medium Soil 

E?psrre Point: At Site 

Receptor Population: Consbuchon Worker 

rposrre Route Parameter Parameter Definition units RME RME CT CT Intake Equabord 

Code Value RatiOnalal ValUa RatiOnala/ Model Name 

Reference Reference 

lngeshon cs Chemical Concentrabon in Soll ww TBD TBD TBD TBD Chroluc Daily Intake (CDI) (mg&-day)= 

IR-S Ingestion Rate of Soil Wd*y 480 EPA, 1993 240 ’ Professional judgment CS x IR x EF x ED x CFl x l/BW x i/AT 

EF Exposure Frequency daysiyear 250 EPA, 1991 219 EPA. 1993 

ED Exqmure Duration years 0.5 VADEQ. 1997 0.25 ’ Professional judgment 

CFl Conversion Factor ‘Ww l.OOE-06 NA 1 .OOE-06 NA 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time _ NowCancer days 183 EPA, 1989 91 EPA, 1989 

Dermal cs Chemical Concentraton in SolI wW TBD TBD TBD TBD Chronic Daily Intake (CDI) (mgikgday)= 

CFl Conversion Factor ksW l.OOE-06 NA l.OOE-06 NA CSXCF~~SA~AF~ABXEF~ED~~~BW~~~AT 

SA Skin Surface Area Awlable for Contact cd 5.000 EPA, 1997 1,000 EPA, 1997 

AF Soil to Skin Adherence Factor mglcm’ 0.24 EPA, 1997 0.24 EPA, 1997 

AB Absorpbon Factor unibs* ChemiCd-SpSiflC EPA, 1995 chemic&specific EPA, 1995 

EF Exposure Frequency days/year 250 EPA, 1991 219 EPA, 1993 

ED E~osure Duration years 0.5 VADEP, 1997 0.25 ’ Professional judgment 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Nol~Cancer days 183 EPA, 1989 91 EPA, 1989 

SOGiCS: 

EPA, 1989: Risk Assessment Guidance for Superfund Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPAI540/1-891002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual- Supplemental Guidance, Standard Default Exposure Factors lntenm Rnal. OSWER Directive 9285.603 

EPA, 1993: Super-fund Standard Defautl Exposure Factors for Cenhal Tendency and Reasonable Matimum Exposures. 

EPA, 1995: Assessing Dermal Exposure from SalI, Technical Guidance manual, Region ill, EPA1903-K-95003. 

EPA, 1997: Ex$osure Factors Handbook, Vol. 1. EPP&iOO/P-95M02Fa. The RME skin surface area assumas 25% of total swface area of 20.000. 

The CT surface area assumas exposure to hands and feet and is obtained by averagmg both male and female hands and feet mean values found on Table 64. 

The RME and CT So11 to Skin Adherence Factor Is calculated from Table 6.12 for constition work& hands. 

VADECl. 1997: Value provided by Pat McMurray. Virginia Deparlment of Environmental Quality during St. Juliens Creek risk assessment assumpbons conference call on November 20.1997. 

TBD = To Be Determined 

NA = Not Available 

Note: 

1. CT value assumas ona-ha~ the RME value. 
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TABLE 4.15 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St J&ens Creek 

I 

~~~ 1 
Receptor Population’ Other Worker 

~cposure Route Parameter Parameter Definilon Units RME RME CT CT Intake Equation! 

code Value RatiOnaleI V&e Rationale/ Model Name 

Reference Reference 

Ingestion cs Chemical Concentration in Sail mg/lcg TBD TBD TBD TBD Chronic Daiiy intake (CDI) (mg&-day)= 

IR-S Ingestion Rate of Sail msld=y 50 VADEC!, 1997 25 ’ Professional judgment CS x IR x EF x ED x CFI x IiBW x l/AT 

EF Exposure Frequency days/year 250 EPA, 1991 219 EPA, 1993 

ED Exposure Duration ye*r* 25 EPA, 1991 5 EPA, 1993 

CFl Conversion Factor W”ymg l.OOE-06 NA l.OOE-06 NA 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1983 25,550 EPA. 1989 

AT-N Averaging Time _ NowCancer days 9.125 EPA, 1989 1,825 EPA, 1989 

Dml CS Chemical Concentration in Soil mgnc9 TBD TBD TBD TBD Chronic Daily Intake (CDI) (mg@-day)= 

CFl Conversion Factor W-g l.OOE-06 NA l.OOE-06 NA CSXCF~XSA~AFXABXEFXED~~IBW~~/AT 

SA Sldn Surface ATea Available for Contact cd 5.000 EPA, 1997 1,000 EPA, 1997 

AF Soil to Skin Adherence Factor mgbd 0071 EPA, 1997 0071 EPA, 1997 

AB Absorption Factor uniness cheticat-specific EPA, 1995 chemical-specdlc EPA, 1995 

EF Exposure Frequency days&w 250 EPA, 1991 219 EPA, 1993 

ED Exposure Dwabon y&W* 25 EPA, 1991 5 EPA, 1993 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time - Cancer days 25.550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - NorcCancer days 9,125 EPA, 1983 1,825 EPA, 1989 

solrces: 

EPA, 1989: Risk Assessment Guidance for Superfund Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-891002 

EPA, 1991: Risk Assessment Glddance for Superfund. Vol. 1: Human Health Evatuabon Manual - Supplemental Guidance. Standard Defauil Exposure Factors Interim Rnal. OSWER Dlrecbve 9285 6-03, 

EPA, 1993: Superftmd Slandard default EXposwe Factors for Cabal Tendency and Reasonable Maximum Exposures. 

EPA, 1995: Assessing Dermal Exposure from Soil, Technical Guidance manual, Region 111, EPA403-K-95003. 

EPA, 1997: Exposure Factors Handbook. Vol. 1. EPA/SOO/P-95/002Fa. The RME skin surface area assumes 25% of total surface area Of 20,000 

The CT swface area assumes exposure to hands and feet and is obtained by averaging born male and female hands and feet mean values found on Table 6-4 

The RME and CT Sal to Skin Adherence Factor is calculated from Table 612 using the average of the five groundskeepers’values for hands 

VADEQ. 1997: Value provided by Pat McMurray. Virginia Department of Enwronmental Quality. during St Jullens Creek risk assessment assumpbons conference call on November 20.1997. 

TBD = To Be Detemined 

NA = Not Available 

Note: 

1. CT v&e assumes one-half the RME v&e. 
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TABLE 4.16 

VALUES USED FOR DAlLY INTAKE CALCULATIONS 

St. Julien’s Creek 

Exposure Route I 

Inhalation 

c 

Scenario Tileframe: Future 

Medium: Soil 

Exposure Medium: Air 

Exposure Point: Emissions from Soil at Site 

Receptor Population: Construction Worker 

Receptor Age: Adult 

CA 

IR 

ET 

EF 

ED 

BW 

AT-C 

AT-N 

Chemical Concentration in Air 

Inhalation Rate 

Exposure Time 

Exposure Frequency 

Exposure Duration 

Body Weight 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

Units 

mg/m3 TBD 

mshour 2.5 

hrlday 8’ 

days/year 250 

years 0.5 

kg 70 

days 25,550 

days 183 

RME 
Value 

RME 
Rationale/ 
Reference 

TBD 

EPA, 1997 

Professional judgment 

EPA.1991 

VADEQ. 1997 

EPA, 1991 

EPA, 1989 

EPA, 1989 

CT 
Value 

TBD TBD Chronic Daily Intake (CDI) (mgikg-day) = 

1.5 EPA, 1997 CAxIRxETxEFwEDx1/BWx1/AT 

4’ Professional judgment 

219 EPA, 1993 

o.252 Professional judgment 

70 EPA, 1991 

25,550 EPA, 1989 

91 EPA, 1989 

sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA1540/1-89/002 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance. Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03. 

EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1997: Exposure Factors Handbook. EPA/600/P-95/002Fa. 

Inhalation rates are based on values for the outdoor worker assuming heavy activity for the RME and moderate activity for the CT (Table 5-23 of EPA, 1997). 

VADEQ, 1997: Value provided by Pat McMurray. Virginia Department of Environmental Quality, during St. Juliens Creek risk assessment assumptions conference call on November 20, 1997. 

TBD = To Be Determined 

Notes: 

1. Professional Judgement based on activities that would occur 8 hrs per day for the RME and l/2 of a day for the CT. 

2. For CT value, assumes one-hatf of the RME value. 



TABLE 4 17 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St. Julien’s Creek 

enario Timeframe: Future 

dium: Surface Water 

posure Medium: Surfece Water 

posure Point: (See note 1 below) 

ceptor Population: Resident 

ceotor Aoe- Adult 3 

Chemical Concentration in Water Chronic Daly Intake (CDI) (mglkg-day)= 

Skin Surface Area CWxSAxPCxETxEFxEDxCFx1/BWxllAT 

Permeability Constant Chemical Specific Chemical Specific 

Professional judgment Professional judgment 

EF Exposure Frequency days/year 52 2 Professional judgment 262 Professional judgment 

ED Exposure Duration yl?i3,* 24 EPA, 1991 9 EPA, 1993 

CF Volumetric Conversion Factor for Water l/cm3 0.001 EPA, 1989 0.001 EPA, 1989 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time-Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR EPA154011-891002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual _ Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Drrecbve 9285 6-03. 

EPA, 1992: Dermal Exposure Assessment: Principles and Applications. EPA/600/8-911011 B. 

EPA, 1993: Superfund Standard Default Exposure Factors for Central Tendency and Reasonable Maximum Exposures. 

EPA, 1997: Exposure Factors Handbook, Vol. I. EPA/600/P-95XlOZFa. The RME skin surface area assumes 25% of total surface area of 20,000. 

The CT surface area assumes exposure to hands and feet and ts obtatned by averaging both male and female hands and feet mean values found on Table 6-4 

TBD = To Be Determined 

Notes: 

1. Exposure Point Site 2 - Drainage Features and Ponded Area 

Site 3. No table necessary since surface water not evaluated in the risk assessment 

Site 4 - Drainage Features 

Site 5 - Drainage Features and Tributary to Blows Creek 

2. For RME value, assumes residents recreate two hours per day, one day per week for 52 weeks per year. For CT value, assumes one-half of RME VPIUBS. 

3. Total resident cancer risk is the sum of both the adult and child residential risks. Total cancer risk will be presented in the risk assessment. 
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TABLE 4 18 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St. Julian’s Creek 

dium: Surface Water 

posure Medium: Surface Water 

posure Point: (See note 1 below) 

Parameter Definition Intake Equatmnl 
Model Name 

Permeability Constant Chemical Specific Chemical Speciffc 

Professional judgment Professional judgment 

Exposure Frequency Professional judgment Professional judgment 

ED Exposure Duration y*CMS 6 EPA, 1991 6 EPA, 

CF Volumetrii Conversion Factor for Water l/cm3 0.001 EPA, 1989 0.001 EPA, 1989 

BW Body Weight kg 15 EPA, 1991 15 EPA, 1991 

AT-C Averaging Time. Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-89/002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. lntenm Fmal. OSWER Directive 9285 6-03. 

EPA, 1992: Denal Exposure Assessment: Principles and Applications. EPAI600/8-Sl/OlfB. 

EPA, 1993: Superfund Standard Default Exposure Factors for Central Tendency and Reasonable Maximum Exposures. 

EPA, 1997: Exposure Factors Handbook, Vol. 1. EPA/600/P-95/002Fa. The RME skin surface area is for hands, arms, legs, and feet (assumes 50% of total surface area) and is obtained by averagmg the 50% values of male and female children 

from age 2 through 7 years found on Table 6.6 and 6-7 and dividing by 2. The CT skin surface area is for hands and feet and is calculated by aveaging the mean percentage of total surafce body area for hands and feet (approximately 12%) for 

children ages 1 through 7 found on Table 6-8. then multiplying by the total surface body area (7,200 cm2). 

TBD = To Be Determined 

Notes: 

1. Exposure Point: Site 2 - Drainage Features end Ponded Area 

Site 3 - No table necessar/ since surface water not evaluated in the risk assessment. 

Site 4 _ Drainage Features 

Site 5 _ Drainage Features and Tributary to Blows Creek 

2. For RME value, assumes residents recreate two hours per day, one day per week for 52 weeks per year. For CT value, assumes one-half of RME values 

3. Total resident cancer risk is the sum of both the adult and child residential risks. Total cancer risk will be presented in the risk assessment. 
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TASLE4.19 

“N.UES USED FOR DAILY INTAKE CALC”LATlONS 

St J”!i.nr C,..k 
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edium: Groundwater 
ure Medium: Shallow Groundwater 
ure Point: Water Table 

ptor Population: Construction Worker 

TABLE 4.21 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
St. Juliens Creek 

Parameter Definition 

ources: 

ED Exposure Duration years 0.5 VADEQ, 1997 0.25 ’ Professional judgment 

CF Volumetric Conversion Factor for Water I/cm2 0.001 EPA, 1989 0 001 EPA, 1989 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

EPA, 1989 91 EPA, 1989 

EPA, 1989: Risk Assessment Guidance for Superfund Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA1540/189/002. 
EPA, 1991: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. lntenm Final. OSWER Drrecbve 9285.6-03, 
EPA, 1992: Dermal Exposure Assessment: Principles and Applications. EPA/600/881/011B 
EPA, 1997: Exposure Factors Handbook, Vol. 1. EPAf600/P-951002Fa. The RME skin surface area assumes 25% of total surface area of 20,000. 
The CT surface area assumes exposure to hands and feet and is obtained by averagmg both male and female hands and feet mean values found on Table 6-4. 
VADER, 1997: Value provided by Pat McMurray. Virginia Department of Environmental Quality, during St. Juliens Creek risk assessment assumptions conference call on November 20, 1997. 
TBD = To Be Determined 

Note: 
1. For RME values, assumes workers spend two hours per day exposed to shallow groundwater during excavahon and construction activities (i.e. basement or footer construchon), one-quarter of the RME exposure frequency 
(one-fourth of 250 days per year) for one-half year. For CT value, assumes one-half of RME values. 
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